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电探测器等光电器件领域得到应用。在现有的 DLC 电学性质研究中，DLC 与金属
的接触采用 Al, Au 等金属，并假设 DLC 与金属的接触为欧姆接触，还没有发现






律、材料结构、光电性质等特性。重点研究 DLC 本征和掺杂材料与 Al、Au、Ni、
Ti、Zr 等多种金属接触的电学性质。在本征和掺杂 DLC 薄膜上镀上不同金属电
极，形成 MSM 结构，测量 I—V 曲线，判断金属与 DLC 薄膜之间的接触类型；建
立了一个简化的测量电路模型，并计算薄膜的电阻率。通过实验证明上述金属与
DLC 之间都形成欧姆接触。这个现象可以通过本征和参杂 DLC 材料的杂质能级月
前导电的机理来解释。 
本文旨在通过对类金刚石薄膜的生长、表征及电学性质的研究，了解 DLC 薄
























Diamond-like carbon films (DLC films) is an amorphous carbon material. 
As having many similar natures with the diamond, diamond-like carbon 
technology has been applied in many fields. The doped DLC film is a kind 
of semiconductor materials. The band gap of DLC film is adjustable between 
1 to 4eV. It could be used in optoelectronic devices fields, such as solar 
cells and photoelectric detectors. In the existing studies about the 
electrical properties of DLC films, metals, such as Al and Au, were chosen 
to contact with DLC films, with a assumption that the contacts were ohmic. 
But nobody confirmed the contacts between DLC films and Au or Al were ohmic, 
nor explored the nature of contacts between DLC films and other metals. 
In this paper, DLC film is grown by radio frequency plasma enhanced 
chemical vapor deposition (RP-PECVD). Selecting CH4 as the source of gas, 
NH3 or BH3 as a source of doping, the levy and a variety of doped DLC films 
were grown on the silicon and quartz. The regular growth, structure, 
photoelectric and other characteristics were studied by using many 
structure and photoelectric detection means, such as ellipsometry, Auger 
spectroscopy, Raman spectroscopy, atomic force microscope, high 
precision ammeter and so on. This study was interested in the electric 
properties about the contacts between different types of doped DLC films 
and metals, such as Al, Ti, Ni, Au and Zr. Metals were planted on the levy 
and doped DLC films as the electrodes, which formed a structure of MSM. 
Then by detecting the I-V curves, the types of the contacts between metals 
and DLC films were judged. And also a simplified model of the measurement 
circuit was established to calculate the resistivity of DLC films. It was 
proved by experiments that the contact between the metals and DLC films 
is ohmic. This phenomenon can be explained that the electric conducted 















Based on the study of the growth of diamond-like carbon films, 
characterization and electrical properties, this article try to explain 
the DLC film conductive mechanism and provided the foundation to improve 
the growth process and achieve effective doping in the future. 
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(a:C-H film)或类金刚石膜(Diamond-like Carbon film)；无氢非晶碳膜(a-C 
film)，四面体碳膜(ta-C film)或非晶金刚石膜(a-D film)。 
 
 










































    我们用 RF-PECVD 生长的类金刚石
薄膜为相图中心位置的 a-C:H 区域，其






































ell 等人和 Holland 等人分别用直流和高频放电沉积了坚硬的碳膜。从 80 年代
中期开始，世界上尤其是美国，掀起了研究、开发和应用类金刚石的热潮。随后
 





























关 DLC 薄膜的应用热点目前主要集中在以下几个方面： 









































































得的 DLC 膜在综合性能方面有很大的提高。 









































（1） 直接光化学气相沉积（Direct photo chemical vapour deposition） 
利用光子来促进反应气体分解面沉积，成膜时无高能粒子辐射等问题，可在













































































































































半导体工艺方面的研究还比较少。相对于在 a-Si:H 薄膜中掺杂 0.01%原子比的 P
元素或 B元素时，即实现电导率的近 6个数量级的增加
[17]
，目前 DLC 掺杂 10%原
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